The growth and the yield of eggplant plants are strongly influenced by the condition of the soil, and any damage to soil quality can cause unproductive plants according to its potential results. The addition of organic material in the form of biogas waste into the soil is expected to increase the yield of eggplant. This experiment aims at determining the best dose of biogas waste (sludge) to increase eggplant production. The experiment was carried out in Jember Lor village, Patrang, Jember, East Java with an altitude of ± 89 meters above sea level (m asl). The experiment used a completely randomized design method (CRD) with 4 treatments, treatment L0: 0kg waste plant -1 ; L1: 0.6 kg of waste plant -1 ; L2: 1.2kg of waste plants -1 and L3: 2.2 kg of waste plants -1 . Each treatment was repeated 6 times with a total of 24 plants. Based on the results of the study, there was a very significant effect of sludge on variables of plant height, flowering age, harvesting age, fruit diameter, fruit length, and fruit weight. Sludge does not show a significant difference in plant diameter variables. The best treatment to have reached the plant height, fruiting age, harvesting age, fruit diameter, fruit length and fruit weight was the treatment of using a sludge with the dose of 1.2 kg polybag -1 (L2) with a height of 102.8 cm, different ages of 30.83 HST , harvest age of 56.73 HST, fruit diameter of 35.93 mm, fruit length of 17.95 cm and fruit weight of crop reached 1.36 kg (37.61 tons ha -1 ).
INTRODUCTION *
Eggplant (Solanum melongena L.) is a tropic native plan originating from the Asian continent, especially India and Burma. Eggplant is a vegetable plant that includes in the eggplantfamily (Solanaceae). Eggplants become everyone's favorite vegetable, both as fresh vegetables and processed into various types of cuisine [1] . Eggplant contains various kinds of nutrition. Every 100 grams of fresh eggplant contains 24 g of calories, 1.1 g of protein, 0.2 g of fat, 5.5 g of carbohydrates, 15 mg of calcium, 37.0 mg of phosphorus, 0.4 mg of iron, 4.0 mg of Vitamin A, 5 mg of Vitamin C, 0.04 mg vitamin B1, and 92.7 g of water [2] .
The demand for eggplants continues to increase, but the demand escalation is not accompanied by an increase in the amount of production. One of them is caused by the low productivity of eggplant. Indonesia has an average production of eggplant ranging from 9.38 -10.95 tons hectare -1 . Whereas, the onehectare area actually can produce 30 tons of eggplant [3] . Some damages to soil quality cause more unproductive plants according to the potential results.
The use of excessive inorganic fertilizers without being followed by organic fertilizers causes damage to the soil. Damage to the soil resulted in the inefficiency fertilizer due to the loss of fertilizer from the soil through erosion, leaching and binding by other compounds. Adding green manure and organic fertilizer can be made as an effort to reduce the loss of fertilizer [4] .
Biogas waste is an appropriate organic material from daily livestock waste for sustainable, environmentally friendly and pollution-free agricultural production. Biogas waste can increase the agricultural production due to nutrient content, enzymes and growth hormones contained in it. Biogas waste fertilizer has the same benefits as manure to improve soil structure and provide nutrients needed by plants [5] . Organic manures play a direct role in soil fertility, microbial population, improves plant growth by providing micro and macronutrients in available form, which eventually increased productivity [6] .
Provision of biogas organic fertilizer from cow manure with a concentration of 20 mL.L -1 of water plot -1 can increase the yield of sweet corn 0.8 ton ha -1 [7] . Addition of 300 mL biogas wastes plants -1 can increase plant height, a number of leaves and diameter of oil palm plant seedlings. Utilization of cow biogas waste to increase crop productivity has not been done. The purpose of this study was to determine the effect of biogas waste dose (sludge) on the growth and production of eggplant plants.
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MATERIAL AND METHOD
The trial was conducted at the Green House in Jember Lor, Partang, Jember with an altitude of ± 89 masl and starting from April-November 2018. This experiment used a completely randomized design (CRD) method with 4 treatments. Treatment of L0: 0kg of waste polybag -1 ; L1: 0.6 kg of waste polybag -1 ; L2: 1.2kg of waste polybag -1 and L3: 2.2 kg of waste polybag -1 . Each treatment was repeated as many as 6 replications with a total of 24 plants.
Extraction and Drying of Biogas Waste
The used biogas waste came from biogas reactors in Kemungsari Lor village, Panti, Jember. The taken waste was then dried until the water content ranges from 10-40% to avoid ignoring the elements N and P.
Media Preparation
The planting media used were the land originating from Bintoro village, Patrang, Jember. The planting media was in the form of land that had dried up the wind, weighing in as much as 10kg and put into polybags size 50 x 50. The distance between polybags used was 60cm x 60cm. After the polybag was prepared, then fertilization was carried out using biogas waste on seven days before planting in accordance with the treatments.
Preliminary Analysis of Soil and Biogas Waste
The analysis was carried out by taking soil samples and biogas waste which would be used in the study, then, drying the air and sieving using a 2 mm diameter sieve. While the biogas waste samples were dried until the water content was below 40%. Examples of soil and waste that have been dried were then determined for total Nnutrient levels, total P, total K, organ-C, and pH. N-total was determined by Kjeldahl distillation, Ptotal was determined using the P-Olsen method, K-total was determined using the 25% HCl Extract method while organic C was carried out by Walkley and Black method and pH using H2O method (1: 2.5).
Seedling
Seedlings nurseries were planted in 5x10cm polybags. The planting media used for the nursery process was compost. Each polybag was filled with one seed. The nursery was carried out for ± 28 days until it was ready to move with the characteristics of leaves formed as many as 4-6 leaflets.
Planting and Maintaining
The Eggplant seeds that were 28 days old done trough transferring those into a 50x50 cm polybag. Each polybag was filled with one seed with a distance of 60X60 cm polybag. Eggplant plants were planted for 75 days and were observed every 10 days for growth variables. Maintenance includes watering, weeding, and prevention as well as handling physical pest and plant organisms (OPT).
Analysis of Soil Samples After
The samples of soil were analyzed for organic carbon (C-Organic) and cation exchange capacity (CEC) at 21 days after planting. The analysis was carried out by taking soil samples at each polybag then compositing. Then dry the air and sift using a 2 mm diameter sieve. The example then set the CEC and C-organic values.
Data processing
The data obtained was carried out by the analysis of variance (ANOVA) and then followed by a Duncan multiple range test (DMRT) with a confidence level of 5% to determine the effect of each treatment on various observed variables.
RESULT AND DISCUSSION Characteristics of Land and the Biogas Waste
The preliminary analysis is carried out on the land and biogas waste that will be used. Soil and waste were analyzed at the Laboratory of Soil Fertility, Faculty of Agriculture, University of Jember and also at the Jember Coffee and Cocoa Research Center. Analysis of organic C, ph, N, and P is available at the Laboratory of soil fertility while K determination is available at the coffee and cocoa research center of Jember district. Analysis of soil and biogas waste aims to determine the characteristics of soil and biogas waste that will be used for research experiments. The following are the results of the preliminary analysis of land and waste used can be seen in Table 1 and Table 2 .
Based on the results of the analysis, nitrogen, phosphorus, and potassium are available in soil and waste. The results of the analysis are used to determine the treatment to be applied. Nutrient requirements for eggplant were 7.22g N, 3.36g P2O5 and 2.71g K2O. Nutrients requitments for eggplant after be demished by nutrients on the 10 kg soil were 6.22 g N, 3 The dose of waste used is based on nutrient requirements needed by eggplant, the number of nutrients in the soil and in the waste of biogas. Calculation of biogas waste requirements can be seen in Table 4 . Adding different organic materials to the soil will affect the nature of the soil. Based on the results of the analysis after treatment, the following data are obtained. Based on the results of the analysis there are differences in organic carbon content and cation exchange capacity (CEC) in the soil given biogas waste treatment. The land used for Eggplant planting media contains C-Organic as much as 1.49% which is included in the criteria of low C-Organic content. The highest C-Organic content is in the treatment of giving 2.2 kg polybag -1 waste. The addition of sludge organic matter can increase C-Organic in the soil, which is 3.01% which is categorized as high ( Table 5 ). The lowest organic C value is found in the treatment of 0 kg of waste polybag -1 with a value of 1.53% organic C which is categorized as low.
The treatment of giving organic fertilizer to the soil with low organic C value can increase the C-organic content in the soil so that it can add nutrients. This addition of nutrients can influence on the growth and the yield of eggplant [8] . Based on the results of the research, increasing the dosage of organic fertilizer given increased the soil C-organic content. Based on the results of CEC measurements after treatment, it was found that the highest CEC was found in the treatment of 1. (table  5) . But in general, the addition of sludge increases the soil CEC from before administration and after administration of sludge. This is because the sludge is included inorganic material so that it can increase CEC.
The increase in soil CEC due to the administration of organic matter is caused by decomposition of organic matter to produce organic compounds which can increase soil CEC [9] . The presence of organic matter in the soil chemical properties greatly affects the soil CEC in addition to the various nutrients contained in it which can also contribute to soil fertility [10] .
CEC varies greatly on each type of land. The amount of soil CEC is influenced by the nature and characteristics of the soil itself, among others, soil reactions (pH), soil texture or amount of clay, types of clay minerals, soil organic matter, calcification, and fertilization [11] . Based on the results of the study, although the content of C-organic soil increases the CEC value does not necessarily increase because the CEC value is also influenced by several other factors [12] . This is possible in the treatment of 2.2 kg of the waste polybag -1 which is only KT 13.75 cmol kg -1 .
Effect of Biogas Waste on Growth and Yield of Eggplant
The addition of biogas waste from cow manure on planting eggplant is done to increase the availability and uptake of nutrients. The results of the diversity of the observed variables are shown in Table 6 . Based on the results of variance analysis in table 6, it shows that there is a treatment effect on plant height variables, flowering age, harvesting age, fruit diameter and fruit weight of cropping. 
Eggplant Plant Height (cm)
Based on the results of the variance analysis in Table 7 , the treatment of the sludge dose has a very significant effect on plant height on days 20, 30, 40, 50, and 60 and shows a different effect that is not significant on day 10. This situation occurs because of the large possibility young plants do not have perfect roots, consequently, the roots cannot absorb nutrients optimally. Young plants will be able to absorb nutrients in small amounts, in line with the age of the plant, the speed of absorption of plant nutrients will increase if the age increases; according to its life cycle. Increasing the age of the plant, the need for nutrients increases and decomposes perfectly which can be fulfilled by the soil where it grows. Organic fertilizers given still need time to experience decomposition [13] . Organic fertilizer has a slow nature of providing nutrients for plants because it requires time for the decomposition process (slowrelease). Fertilization using 100% inorganic has resulted in low efficient N absorption. This is due to N in Urea is fast release and immediately available for the plant, so that it is easily removed through washing, evaporation, and nitrification before it could be utilized by the plant. Deficient N during the generative phase will inhibit the formation and enlargement of the eggplant, and it will lead to low production [14] .
The best treatment on plant height variables in the treatment of 1.2 kg polybag -1 waste dose with a final height of 102.8 cm. While plant height is strongly influenced by the presence of N elements in the soil. In untreated soils, the administration of organic material in the form of sludge shows a lower height (Table 7) even though it has been fertilized using inorganic fertilizers. This can be caused by the not optimum absorption of fertilizers applied. The factor of N loss rate from urea fertilizer is between 60-80% in paddy fields and 40-60% on dry land; so that only 30-50% can be used by plants. This can be caused by the nutrient washing process by water (leaching) around the plant so that N becomes unavailable. Nutrient N is also easy to evaporate. N which losses through the evaporation process (volatility) may reach 70% [15] . Figure 1 shows that the eggplant plant was given the treatment by adding organic material in the form of waste as much as 1.2 kg polybag -1 has the average age of the fastest flowering and significantly different from the treatment without the provision of organic ingredients. The longest average age of flowering is found in the treatment of 2.2 kg of the waste polybag -1 with an average age of 35.83 HST. This can be caused by differences in the availability of P elements in each treatment. The availability of P elements for plants serves to accelerate the flowering and cooking of fruits, seeds or grain and accelerate the percentage of flower formation into fruit or seed. Planting media that have been given organic material has increased levels of P available, this is because phosphorus in the soil mostly comes from weathering of natural mineral rocks and the rest comes from weathering of organic matter. The form of phosphorus ions present in the soil also depends on the pH of the soil [16] .
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In the soil without the administration of organic ion P material, it will be bound by Al which is in the soil. The addition of organic material is one of the efforts that can be used to overcome the problem of civilization in the soil. Organic material in the decomposition process will release organic acids that can bind Al and form complex compounds so that Al becomes insoluble. Giving organic material is one way to accelerate the process of soil amelioration [17] . Figure 2 shows that eggplants are given the treatment of the addition of organic ingredients in the form of biogas waste 1.2 kg polybag -1 (L2) with the fastest average harvesting age (56.73 HST) and significantly different from the treatment without administration of organic material (L0) has an average harvest age of 60.17 HST. The longest average value of harvesting age was 2.2 kg of waste polybag -1 (L3) with an average of harvesting age of 61.03 HST. This can be caused by different elements in each treatment.
Harvesting Age
Figure 2. Effects of Giving Biogas Waste on Harvesting Age of Eggplants
The process of fertilizing and riping fruit requires sufficient N, P and K nutrients. In the soil treated with 1.2 kg of waste polybag -1 (L2), the highest CEC value was 20.99. The availability of nutrients in the soil can be seen from the ability of the soil to exchange cations (CEC), the higher the CEC, the higher the ability to supply nutrients to plants. The fermentation process in the digester occurs anaerobic overhaul of organic matter into biogas and acid which has a low molecular weight which causes the concentration of N, P and K to increase so that the CEC value of the soil that is given biogas waste is increased [18] . Figure 3 showsed that the best treatment to produce the largest diameter is the treatment of biogas waste 1.2 kg polybag -1 (L2) dose, with an average fruit diameter of 35.94 mm and the lowest treatment 2.2 kg polybag -1 (L3) with a flat fruit diameter 32.57. This can be affected by the availability of nutrients. Fruit shaping is strongly influenced by the availability of nutrients for photosynthesis which produce carbohydrates, fats, proteins, minerals and vitamins which will be translocated into storage [19] .
Fruit Diameter
In the treatment of biogas waste, 1.2 kg polybag -1 (L2) dose is able to provide a number of nutrients for generative development of plants, especially in the formation and ripening of fruit while in the treatment without giving waste (L0) and treatment of waste dose 2.2 kg polybag -1 (L3) fewer nutrients received. This can be seen in the CEC ( . CEC values are related to the ability of the soil to provide nutrients to plants. The greater the value, the greater the ability of the soil to exchange its cations into plants.
Figure 3. Effect of Giving Biogas Waste on Eggplant Diameter
Potassium has an important role in fruit shape. Potassium serves to increase the synthesis and translocation of carbohydrates for fruit filling [20] . Giving organic material that has an elemental content of potassium in the soil will increase the element of potassium, so potassium available for the soil will increase. The amount or amount of potassium absorbed by plants is strongly influenced by CEC (cation exchange capacity) and in general, soils with high CEC have the ability to store and provide greater K so vice versa, if the soil has a low CEC then the ability to store and provide K is also low [21] . Figure 4 shows that the best treatment to produce the best fruit weight per plant is the treatment of 1.2 kg polybag -1 biogas waste doses, having an average fruit weight of 1.36 kg plant -1 . Then, 2.2 kg polybag -1 is the lowest dose of biogas waste with an average value of 0.99kg plant -1 weight. This situation is caused by the provision of biogas waste from cow manure can meet the nutrient needs of both macro and micro plants for eggplants and also due to improvements in physical trait and soil biological properties, so that eggplants can thrive and produce high fruit production. Exchangeable nutrients can be seen through CEC values (Table  5) .
Fruit Weight per Plant
Biogas waste manure contains macro and micronutrients and microorganisms that are still active in the process of ferments and decomposition. The more organic matter given to plants will show a good response to support the growth and production of more optimal eggplant fruit. Availability of nutrients is very important for plant growth and development because nutrient content will help facilitate the metabolic processes of plants, including photosynthesis, so photosynthates are produced high, then translocated throughout parts of plants, especially the storage of food reserves such as fruit [22] . The availability of these nutrients at appropriate levels is advantageous for the full development of the plants as they are uptaken by plants from the soil after application [23] . The application of biogas waste has not only provided nutrients, but also improving the physical, chemical, and biological features of the soil so that it could increase efficient absorption of the nutrients. Improvement on the soil features and the available nutrients have produced higher net assimilation rate for the eggplant [24] . Based on the research, the dosage of cow manure of biogas waste as an organic fertilizer affect the fruit weight of plants and crop production. the harvest yields of Leaf mustard were 2.3 and 2.2 times higher in the treatment supplied with inorganic fertilizers from codigester [25] .
CONCLUSION
Based on the research that has been done, it can be concluded that the best treatment for achieving optimum plant height, fruiting age, harvesting age, fruit diameter, fruit length, and fruit weight is the treatment of using biogas waste with the dose of 1.2 kg polybag -1 (L2), with a height of 102. 8 
